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(57) Abstract: A method of manufacturing a cam for a camshaft, comprising the steps of continuously applying, to a billet having a 
volume larger by a specified volume than a final product, a plurality of cold forging steps formed of a preliminary outline upsetting, 
an outline drawing, a simultaneous piercing of inner and outer diameter surfaces, a press-molding forming excess amount as burrs 
on the inner diameter surface, a piercing of the inner diameter surface for removing the burrs from the inner diameter surface, and 
a simultaneous ironing of the inner and outer diameter surfaces. The final finishing (machining) of a cam (profile) surface can be 
eliminated, and the final product of the cam for the camshaft having a high dimensional accuracy can be provided. 
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[0081] z.(D^y-7si2(D%m\z-5d\^xte^ mm^mmm202^m^h^^b^nt^ 

[0082] ^^S13^5oV^, ^#^> J r--y^^CO§]if*PXi-§^i!^j;oT0f^CD 
[0083] ^r:y:/S14«olM:, :7— ^204^LT^V^206&U^>-^208^;^ 

?f^m3t^£^^nx^TMH36#tfS0o ^v^206«, x^nsq-t-^i 
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i~3 0 ^l?LfP210a«, 17— ^204^>^LTtf)fEM^26e^t^tf)fS^^^26f^ 
Z>Mft%W). Jg2?L§R210b«:, t7-^204{^L-Cfi||Emi#fR26a-||4#fP26 

[0084] I7-^204^N^208^i^_hS^^#^[n]^#j±$tL-C?L210^#A$tV. If! 

iafR210a^|l2a^210b^J;o-C^fetl,TB'f^^i-?f^§^o 
[0085] ^^nX^m^fc^ ^^^208^±^5ltM-r^^t-, ?L210(DT^^B^ 

\1rhfhtt.J^T^Y\i 0 >2 1 2^±#$^rT!7— ^204^9 t±j-T 0 
[0086] &4o, ^<Z)^^°S14^tJ?^^|^(D^5/^S15^I^S16^*DV>T, 17—^20 

4«^1^26a^^#JSrTfR]^^bT^V^206 N 214, 230^ A£tK M§R2 

[0087] m^.. ^^S15^*5V^T, BUfE^'V^206(D^l?UP210ai«9t>^^/J^(D?L 
214a(m37mm)fimtfhthfz.?4X214t, ?L214a»^@-C^(Dyv:216a^ 
^it^/c^>-^-216i:^fflV \ ^P^^it^J;t9I7— ^204^L-C^^?f^PX^ 

[0088] JWW^te, ®37^i-£5^ !7— ^204^?L214a^}f Abfcm^, ^^21 
6<D^216a^!7— ^204<DXg|$^Mr, ^^216^#^[i^[iWTf¥XU !7 
— ^204(D_hffi^^216a(DiSfP^^^T^*-eTI^$^:§o ~tU-J;<9, V— ?204 
(D±mtt2l6aK£<>xm&i£foZ>bbhl^ -^^IttStlitiot^*^] 
i£faH"C0mU /^^216(DTffi^V^214(D_hB^(D^^^(Dflgm§P218 

[0089] ^leatDmma^'b^m^i^m^k^^iv^mnhtixisK), z. 

^)^^B^r7w-^204(D±B^iI$tv?>ri:^J;S9, 17— ^204^i?^— «221^ 
r 7—?204<DM<9ik$>blsXi / fmir% o 
[0090] r7— ^204(DTffi«y^^T^htV222(D_h®^i-§J;5^^^$^tT*5f9, 

^^T^htV2220XB^^tt§^'W^«PU^(D^224^{t^-CV^ 0 m 

m^224^-^204(DrmKwmnhnfc^^\mA^n^bKx^, 

?204<Dm.itbbbVX{^mir% o ;y?TVy^222\^/V^22Q\Z.£<>X3m£tl 
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[0091] /-?^216(D^217(Cj;o-Cy— ^204cD_hB^^$tL^ft^J: ( 9^ t7— 

^204(DMtv*tS^^i-§-<k^^ N ^ c ^^^^j^cr^^^Ma^ 

[0092] ^^^^PXW^tLfc^, ^>^216£X;(7^l^jP|-ri±t>^ /s^T^hfc 0 

^222£r_L#$i3ra7— ^204^9 til "To 
[0093] ^Cicl, ^5/:/S16^o^-C, ^V^230i!/^^232i!?rfflV>T, V—?204\zM 

[0094] ^V^230^^tte>nfc?L234^, T^^-h^{-f^d^oTjl|fi^^l^234a, 

^2^234b, ^3^234c&U^4»R234d£^rU ^Wy— ^ 2 04^Ko 
T, ^rtL-€tL^1^26a, If 2»R26b, ^3^gP26c&^4^HaS26dSr^-f 
So ^^h26(D*«m^^^o 

[0095] */c. El39^^i-j;5^. ^*230^:fc{t3Jil»|3234a£ig2^g|3234b£<DP^ 

:?204#XA— X^^^tL^o H2^§|5234b-M4#$|3234d^-C(Z)^-^^^ 

[0096] ^^232fa3\ ^■jS<D^232a^^tt^T*D«9, f^^232aOi^fP^J:<9r7— ^2 
04(D_hB^r#iEL^^^!7— ^204^V^230(D?L230a^|fAbT^«9, -f±_hif 
APX^rff 5o ^^^232(DTffi^V^230(DXB^J:oTBUfEflim$P21 

&oT^£§R26f£?F^i-3o 
[0097] ^(D^^S16(Dtt±if^PX^To^:^, ^>'^-232£X;^§|^jrr£i: 1 b^ 

, ?L230a(DT^^iSit^tLfc/5/^T^htV235^rX#$^Tr7— ^204^)^?f^$ 

ttf-> J r^h26^«9 m-To 
[0098] ^DJ^-LT, ^^Y2QU^mm^(DTM\^<>X^m^fh^. jtbttV—? 

204^«,^^°S12^^V>Tpm^J202^M$tLTV>^^^^^rBmit^ 
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00, 206, 214, 230.&X^^208, 216, 232(D'^ H^V5^^Z.tti^X^ 

[0099] ZtbKtLfc, mmM202fe, !7— ^204©^ffil!l^$^aH— 9*fc«fcoTitCj& 
ib hfbX\ ^^t^h, 1 2£A^CD^ : Tiyy°S 1 3— S 1 6 \Z.$d V ^T^^^J l^ffl 

[0100] #Ci<l, ^^S17^*5V^, #;yH£JUOO(|2|33#$0£fflVNT, v^^h26(D 

^4»P26d^2B(Z)ffi^«9g|3 1 30^?f^i-^ o 

[0101] g,^:^^^, 3fcf\ ^-Y^h26(D^l#§P26a— H4^g|526d^5/h^ ; i f 100(D?L 

102atd#Ai-§o 

[0102] ^7^^104^— ^*/k^l02cD?Ll02b^ir:yhi-§ o r<D^\ 2o<D^)104 

a{*||4@$|326d(Df^-ev/-r^h26^TO^[^^-e^^-r§o 
[0103] ^CV^C, BTIbMl08^j;oT^-r^h26(DftllM26e^#L^^^ N 

102^l^^104^/V^VK106(D?L^#J±-# Ai-So hTIKM 1 0&(DW.WiJ3 
te, ^^y^HOaJ;«9t+5^-A^V^-e$>S9, r7— ^/v^i02^:TO^10 

[0104] ^<D£#, !7— ^/V^X02^^^D^r^^jttP^^oT^7^^104(D{tS#4ai04b 
«^VKai06a^J:oT^-rK$^, ?Ll02b^? / p v o-C^PPD^bT[i:^^^^ 

^)104a^H4^26d(DM#JB^iiJ^^U ®^«9§P130^^$^t§ o 
[0105] ^<D#, ^mmi08^B\tmi-^t{CXW—^^102i^^^V^110aiZ. 

[0106] r<Dj;5^, ^s/Mi^lOO^tUi, ^^1-26^^5/^104^—^/^/^102 

^^^^hb/c^llT\^r7-^^/^^l02^g]D^^^l^J$«^v^5ffi^^ 

ft^J:oTB^<9^130^j^i-§^^^-et5 o 

[0107] B^^^ISO^, ^75/^104(D^ll04a^j:oTiiJ^^$^-^^, 

h26«ffi^<DMtt«£fc£&V\ t£oT, ^^si7^-e(Dxa-e^$tL 
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[oio8] m^t^ntcn^n^m^Kmnhtifcm^mma^xmr^xmm^ti 

■So 

[0109] #Ci^ ^^7°S18^*5V^T, ^7A22^.U ? ^^24^]lll^> J r^h26^j±Ai"§o 
[0110] #A22te, m4&^26d(D^fttiX)±A£thXfa&M26f{z£^XiiLm&&&nZ> 
„ #A24te, ^2^26bCD§|5^-ejiA$^-C^3^§|526ci!(D^^^J:oT^« 

[0111] ^5/^S19^*dV^, =¥iT28^> J r^h26^iiAi~ ; 5o ^-¥280^^^ 

^28a« N ||l^$|526a^ffiA$tLT^2#^26b^(D^^^J:oT{ig^:^$^ 
3 0 &:}3, ^5/^S18^tJ^S19^V^T, #^22, 24^W^28«^^h26(D 
#^LT{5L^^3giE^S^/^j:5t^SbTjiA«^^«t>^^^§o r. 

<£>#£\ ->v7h26<DmwLWi3o&fatt<Dmi@mk\^x%\mvxi>&\ 

[0112] <k^-C, ^7b26^^9 t y^ , S12lC*5V^^*$n5ffl»^f!|202©P?&f^ffl 
m«to-C^A22, 24RTf^-Y28fim^X 1 L~$iyb, *AWM0i^y^t7M 

* ©ffl^JSr^fiTU ^^#^5#iv>^M0<D#^22, 24&tWr28tfs 

[0113] fclfcii, P^JfcLT-jRW^^^BftfitJKJ^JR^iftSr^ 

T^^22. 24^t>^>28^m ( 9^C^ 0 — ^MX»i55#^»^^ll}t 

#j£*#^^bfcpm#J202£fflv^^ 

[0114] o^^^TOtM, ^|U*W^B^^aW^#*LTV^(D^-efco-C, 
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[0115] v^mwmfe. wt<7)&m^mt^\,^<^ttfr<Dmm^n-?ihz>^bfr 
cone] $e>^ MmM202<Dmm&mxy$><f® i mbmw<Do. 03-0. o 

[0117] ±5if!LfcJ;5^, ^^i/^MO^*5(t?)^^22. 24RXf^28i^^y^S18R 
iSjV> 0 *fc, ^!7h26, #^22, 24^:U?drir28^«M«9ihM«(=3f— , feC, M 
Xfo& 0 MV±fomm&^^bK£<0, ^7b26RUZJ*22, 2A\~tmW^^X 

<fe><5o 

[0118] ish\c^ v-r:7h26te, m^ma^mmm^ox^^ti, mmmcommMn 
^^st^ot4itt^^t\ ^7b26&nmir%mma^mmm202 

[0119] zbK^fc, mmm202K}^^mmm%7kmimfrvtch<D&m\<^xte<9, h 

# a^-y^ m o«^7^^7 M4 kml,x mm %fflm-tz><, 

[0120] *fc, ^-Y^h26^^-T§X@^l^(D*PX^^J;oTig^W^||ff 

ffi $ ftf' ^ , XTyZfS lA—^y^S17^X(D X@£r 1 H (D^P X*g£« y bt&Mt 1 
oo^&O iciot, !7— ^204^JiR^f9L^^^pxi-§J;5^b-C i bJ;v\ 
[0121] /^*d\ XfB^Av^-r^MO^, ^M^^^^v ? ^12^ffiV>^tvSt^)^L-Cl^0J 
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m^mm 

en mmicn^vtmmm (220) ^m^tc^mx^mmm^mm^tifc^yb (26 
mmjjj* (22, 24) femm^-7h (26) \z.f±A^tix\ ^^.t^mt-r^j^^ 

[2] ft^IIlfB<c(D^^^h (10) \ZL$dX v"C, 

tfrfB^^m^J(22o) ra\ ^mxmzmx&z^t&wmtirz>jjj±^7h 0 

[3] ff5}<lllfS*(D^A^-r^h(10)iC*DVN-C, 

tfffB^^h(26)(D#J^^{i N |^ilf^(c:J;o-C^$ttf^^hffi(130)^ft 

[4] ffMlfB«c^A^-Y^h(10)^VNT, 

ififB^^ (22, 24) (D^^h#A?L (32) ttfl"*>fit#^lc: J^f&^TV ^£ 

[5] f#A}<IllfB^^^-r^h(10)^*5VNT, 

mm^-y (28) ^ttjfB^^h (26) ^j±A£*vrv ^££#»i-3#iv>^:7h 

[6] ft^ll5fB^^^>-Y^h (10) Km v-c 

MIE=¥^(28) W>Wi^«^V^(28a)»^^TOMT$>«9, Iff IB 
^JR^yVa (28a) ^ffffE^^h (26) ICJEEA£*VCV ^^^Sr^^S^^V-YT' 

ho 

[7] ffjfc^lfE^O^Av-^^ (10) lOioX 

tfffBv/^h(26) tt, &©Mfc5S^SB«T^rU 

fiffB#i»(22, 24) tt, ffrtBSM§|5^^Sb-CM^:^$tv-CV^i^#®i:i-5 
^^i/^ho 

[8] ^*?>'&m)&1rZ%J*i'V7h(lO)f8<D#J*(22, 24)(DjK5t^*fe^*3V>T, 
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mmmm^mm^mm (42) KnvxmmmmM^nw mmzm^r^ 
xyfcmi.fc&wimwmmcs<y (56) ti,xMm^titcm2^mm^mMm54 

(66) & ftmmj&ztiiznsikftmmmmi&fc (70) 

^pj^^rt^g^y (78) t\^x^m^titc^4^mm^m 
T&ms2)*nttnt, 

m^M4ik^tmmM^Mms2) KMi^x\H^mn^tk^^n^n^\ mm^m 

^m^titcm57^mmm^m(92)^^iint, 
mmm&k^mm^jmmm) Kn^x^mmRx^^mm^mm^^M^ 

mMmmm.<D$mjjmz&\^x, 

m^mmmm^xmm^mm^^m^n^t^mi^mmmmmi 
42)commma^ ffi^«9^(46a, 46b) tm&&tiz>z. t^wmt-r^^com^ 

do] mMm9mmcom^m^^^x, 

mtm^mm^^x9v^m\^m^fi^^ (56) ^^-rs-^^ffi©^^ 
^^$^niB^»9$i3(46a)offi®«, mm~^comb5imm<DWL-)j<Dm<Dm 
unw&&ztvzffi2mwo : & (46b) offim ( 9t>^<^^ix§^^^#m^i-§ 

[1 1] ^^^m^r^^^Y (10) fflO^^h (26) (DMit^i-^V vt\ 

Rtt^(D#W»^MIffi{-^^Sm^J (220) ^i*f5H©lg^ 
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[12] ff^IllHB*^>^h(26)(D^it^^V>-C, 

ttflE^^Pm^J (220) ft, ^X«i55#-Cfe^^^^#^:^«^7b^ 

[13] fit sJc*Rl lfB«^>-r^h (26) ^S^j&^l vt, 

m mmm^xox.^m^yhm (130) ^t§i5©xg^ft5^i^# 
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[2 0 0 5^4^ 0 8 0 (0 8. 0 4. 0 5) m&&%$m&m : fflKa*I©»*©«6H 

8fi.WE^fift„ te©Wf3fta>«fifflH:3E:EfcU (31)] 

[i] *® n^&5fsR*i» $j (220) ^m^td^m^mmm^m^tifc.^^h (26 

HUfBv-^ 7h (26) (Cf^tt^nS^ A (22, 24) 

iufB# A (22, 24) «ftifSv' J f 7h (26) ^JdEA£*l/tV ^Zk&W&tirZjjJ^i/^ 
7K 

[2] if^iwaft©^ A^^b (10) {dfeV NT, 

iufEf£^f^#?ffl(220) f* % ^X«f55#Tfe5rt^#|ti-r5^7A^^K 
[3] |f^lIlfB«©^A^7b(lO)}C*5VNT, 

mm^^h (26) CD-fflJ^Cte, fyif^^io-C^^tLfc^^hM (130) J^fgJt 

[4] lt^:iIlfE«c<D^7Aiy^h(lo)t3:*3VN-c, 

itufE# A (22, 24) (D^yhnAH (32) ttiT^&#J&^fc:,fc»57&£&;fr/CV 

[5] |»^11B^<D^A^7h(l0)^*5VN-C, 
i'^m(28)^fU 

WflB^-Y (28) ^mrta^-7h (26) fcjiA^ttrv ^r^&^t^T^i^-^k 

[6] lt^l5|Btt©^^>-Y7b (10) fdjoV ^T, 

ffrfB^Hf (28) tt«^«7V>^(28a)^#x.5^W^Tfei9, ftflB 
:&JR:7V>^(28a) ^fuiEv~r:7M26) l-ffi A£*l/CV N5ii^#^i-S^ 

ho 

[7] m^mimm(Dj}^>-r7h(io)\zm^x, 

tuf5^^(22, 24) mmmmm^m^xi±m^^x^^t^wmtir^ 

[8] («IE^)^^%^i-^^-V7h (10) m(Dj}J* (22, 24) ©Sl^fe(^fc 
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tcMmm>btezmm^mm&m&fc (42) 
tLfcH2^r^^3t»f* (54) 

£9 VMS&^Ui (66) *Srt^fc^Stbfc»3^IB«3fififc^*: (70) 2r#5 
*&IB^3^ra«SStfife^ (70) Srtf JEEiTSJ¥ffi^^Sr^«®^^lffifcJ:oT 

y (78) ti.xmj&£ftfc%4]kftmm%ktfmfc(82) znzjMt. 

W\zteJ$£tl1tS<V (78)^^5fe-f-6i*{c, v-r^h#A?L(32) fc*tJ&-T5?LW 
^*tLfe#5Jfe?&M«K&Bfc^f*: (92) <Sr#5Ig^ 
tfrfam5«F^$g3t«f* (92) ^bTrtS®XTW€E®©|nII^Lr#^Sr 

frv\ MSfp^igt, 
[9] »*35l8|B*fco«3i^«feH:*3V>-C, 

[10] »3ft5l9IE*©»3fi^iteJ!:^3V^-C, 

ji:^$tb5»iBiStt)«B (46a) cd®^{* N mm—jj<Dmt%iMm<Dmjj<Dm<Dm 

mRtt&fifeftSM2MWDM (46b) offiJ»J:9t)^:#<l9!3£*tbSifc«r«P«i:-t-« 
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[11] 3^?l<«&mj8rf&*J&'-*7h (10) m<Dl/^-7Y (26) (DM^m^^X^ 

wmvt<Dmtt<D^mmzi&3dfcMmM (220) %mM-ir%mi<v-xMb, 

mmmwmv&m^mz-m&vxfr^ (26f) ^m-t^tthi^ mmmu^ 

[12] tt*si mwt(D^7b (26) <D9m&mz.*$\, vt\ 

mtm^mmm (220) «u ^xf*«5#-efes-t^#m^«^^h<D^ 

[13] «^ll|B«©^7h(26)©^5t^fe^*5V^ 

5£$wf^-±o-c. i^m^ym (130) ^wm-t^m5(DT.m^-r^t^w 
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ikffimi 9$k (i) <D&mz&-3<mmm 
miEmmz.mnm<D®im [0045] , r 0 0 5 1 j r 0 0 5 6 j mm. 

^bCT#^&ff5o — J P2003-28513 8AtH X 



WO 2005/056986 



1/25 



PCT/JP2004/018510 




WO 2005/056986 



2/25 



PCT/JP2004/018510 




3/25 



WO 2005/056986 



PCT/JP2004/018510 



[03] 



FIG.3 



( START 



I 



I 



I 



I 



□ 
pp 



( END ~") 



S1 



S2 



S3 



S4 



S5 



S6 



S7 



S8 



[04] 



FIG. 4 



34 



WO 2005/056986 



4/25 



PCT/JP2004/018510 



[05] 




WO 2005/056986 



5/25 



PCT/JP2004/018510 




[09] 

FIG. 9 



WO 2005/056986 



6/25 



PCT/JP2004/018510 



[010] 

FIG. 10 




7/25 

WO 2005/056986 PCT/JP2004/018510 

an] 




[012] 



WO 2005/056986 



8/25 



PCT/JP2004/018510 




[014] 

FIG. 14 



54 



WO 2005/056986 



9/25 



PCT/JP2004/018510 



[015] 

FIG. 15 




WO 2005/056986 



10/25 



PCT/JP2004/018510 



[017] 



FIG. 17 



[018] 

FIG. 18 




WO 2005/056986 



11/25 



PCT/JP2004/018510 



mm 




FIG. 20 




WO 2005/056986 



12/25 



PCT/JP2004/018510 




WO 2005/056986 



13/25 



PCT/JP2004/018510 



[®23] 

FIG. 23 




[024] 



FIG. 24 z- 92 



WO 2005/056986 



14/25 



PCT/JP2004/018510 




[026] 



92 



WO 2005/056986 



15/25 



PCT/JP2004/018510 



[027] 

FIG. 27 




WO 2005/056986 



16/25 



PCT/JP2004/018510 




WO 2005/056986 



17/25 



PCT/JP2004/018510 



[031] 

FIG. 31 




WO 2005/056986 



18/25 



PCT/JP2004/018510 



[032] 



FIG. 32 




till I ^ i 

UiJJ„i_i. 



26b 
27a 



28 



r f 
i. i 



Tf'TTrn 

« i i i i i i 

.LLLU-Li 



WO 2005/056986 



19/25 



PCT/JP2004/018510 



[033] 




20/25 

WO 2005/056986 PCT/JP2004/018510 



[034] 



FIG. 34 

( START ) 



mwzni^y^ si 

I 



«fcy*ox£*T? 



**£JBJ*Jnx£fT? 



tt-tlfijnx£fj3 



S3 
S4 
S5 
S6 



^j^hS^- S7 



1'0*A£ S8 



S9 



WO 2005/056986 



21/25 



PCT/JP2004/018510 



[035] 




22/25 

WO 2005/056986 PCT/JP2004/018510 



[036] 




23/25 

WO 2005/056986 PCT/JP2004/018510 



[037] 



FIG. 37 




WO 2005/056986 



24/25 



PCT/JP2004/018510 



[038] 

FIG. 38 




INTERNATIONAL SEARCH REPORT 


International application No. 

PCT/JP2004/018510 


A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 F01L1/04 








According to International Patent Classification (IPC) or to both national classification and IPC 




B. FIELDS SEARCHED 


Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 F01L1/04 


Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1922-1996 Toroku Jitsuyo Shinan Koho 1994-2005 
Kokai Jitsuyo Shinan Koho 1971-2005 Jitsuyo Shinan Toroku Koho 1996-2005 


Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


JP 2003-285138 A (Nissan Motor Co., Ltd.), 
07 October, 2003 (07.10.03), 
Par. No. [0007]; Fig. 1 

& EP 1331052 A2 & US 2003/0159284 Al 


8~10 


A 


JP 8-90139 A (Kabushiki Kaisha Shouei) , 
09 April, 1996 (09.04.96), 
Par. Nos . [0010] , [0011] 
(Family: none) 




8-10 


A 


JP 57-179422 A (Aisin Chemical Co., Ltd.), 

05 November, 1982 (05.11.82), 

Page 1, lower right column, line 5 to upper 

left column, line 2; Fig. 3 

(Family: none) 


5, 6 


1 x 1 Further documents are listed in the continuation of Box C. 


1 1 See patent family annex. 




* Special categories of cited documents: 

"A" document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier application or patent but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other means 
"P" document published prior to the international filing date but later than the 
priority date claimed 


"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 


Date of the actual completion of the international search 
21 January, 2005 (21.01.05) 


Date of mailing of the international search report 

08 February, 2005 (08.02.05) 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. , , _ 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/018510 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



A 



A 



Microfilm of the specification and drawings 
annexed to the request of Japanese Utility 
Model Application No. 1 65229/1 983 (Laid-open 
No. 72906/1985) 

(Kawasaki Heavy Industries, Ltd.), 
22 May, 1985 (22.05.85), 
Page 3, lines 11 to 14 

(Family: none) 

JP 63-134807 A (Nippon Piston Ring Co., Ltd.), 
07 June, 1988 (07.06.88), 

Page 2, upper right column, line 4 to lower 
right column, line 12; Figs. 5, 7 
(Family: none) 

JP 6-91322 A (Sanwa Metal Industries, Ltd.), 
05 April, 1994 (05.04.94), 
Fig. 6 

(Family: none) 



5, 6 



11-13 



11-13 



Form PCT/ISA/210 (continuation of second sheet) (January 2004) 



BIR£tSlI#-S§- , PCT/J P 2 0 0 4/0 1 8 5 1 0 



a. &m<nm-t&&m<D&m mwMw^m a po ) 

Int. CI 7 
FOIL 1/04 



HHfiSrfTofc*/M»»J|s|. mWMnm% (IPC) ) 
Int. CI 7 
FOIL 1/04 



B*B*ffl«f3fe&« 1922-199 6#- 

B*B<kli§3?;B*rSi^« 1971-2005¥ 

13 *BI£»l?Jiff Jg<k# 1994-2005^ 

B*B*fflff^3!£$f^ft 1996-200 5¥ 



C. 



X 

A 
A 

A 



13 3 1 



JP 2003-2 85138 A (UM&Wi 

3. 10. 07, [0 0 0 7], Hll&EP 
2&US 2003/0159284 Al 

JP 8-90139 A OWc^gfthS' s <?^4) 1 

4. 09, [0010], [0011] (775!)^ 



2 0 0 
0 5 2 A 



9 9 6, 



0 



JP 5 7- 1 7 9 4 2 2 A (T/ S^bXtSfafc^fc) 19 8 



2. 
7 



11. 0 5, 



B^mmmm&mmm5 8-165229^ (B^mmmmm^ 



8-10 
8-10 

5, 6 ' 
5, 6 



^tBII^Pf 6 0- 7 2 9 0 6f) COl 



B *r L < lift © 4#BU 414 «r?fci:-#- 3 Tfc id 3 1 -T 5 

roj psiasws, ttji, s^tn-B-R-rsAitt 



r&j i-^fvh77 5!)-: 



21. 01. 2005 



08. 2. 2005 



0*fflWfFJT (I SA/J P) 
SME#-!g- 100-8915 
ISSfft 1? El«s IHT B 4 # 3 



3 G 



9 7 2 5 



Igg#^- 03-3581-1101 \hm 6261 



iSPCT/ISA/2 10 (»2^— i?) (20 04^1^) 





mmmimm^ pct/jp2oo4/oi85io 


c m%) . 














A 

A ■ 


5. 0 5. 2 2, I3II1 1-1 4ft (77^^*1) 

JP 63-134807 A (B^f;* h 1 

•9 8 8. 0 6. 07, m 2 n^±.mm 4 ft -^twmi 2ft, 

m, M7M (77 5 y-&u 

JP 6-91322 A (H?P^MX||ft^|±) 1 9 9 4. 0 
4. 0 5, M6m (7t^^L) 


11-13 
11-13 



fS;PCT/ISA/2 10 (S5 2-<~^©tt#} (2 0 0 4^1^) 



